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(71)iflBA 000002185 

jai^a/iiK«:A;ii erg 7«3&9 

^C^A^ilKWii 6 TS 7 «35^y : 

«]ftl(a;ilK:itAill 6TS 7#35^v: 
(74)f^l!A 100082740 

mm 

Fif—A{0^) 5IXM5DA02 

5J084 AADl BAOl B803 BOOl BC07 
BCZ7 H)03 



(54) 5*-<5^3';wi««raDfir», im»mtrPtn^<Dmmmnz-:/x3if^j>,iimm 



(57) 

l?:SmL. eBffiK«^D4 0Riy*D4 1 <DSm*S* 



K 



in is 



Ni 



n 



V 



1 

^pt^it-c. i^>&<^^>A«6<J^^:9i^«5la^«H»fW^c^!? 
*BW(j^*i^m $ n s c i t -r i tciats 

±gBaBffiM«l»t©#ffllS*«:S-:yi»-C*©i'7X«:^3- 

±iaf^-/S^f;Hi^«:^Lr. ±iaa B+aM<^©^Hi 
^Hi^^W. S^*«BHk:oi^T±fBaBtBM«& 

[iS^6 ] ±iBgBtBPII^@tiI#3», 
±lB7=-/5^^rjKi-9©JglifiR»*>i< ±IBSB 
ffiM«^*»ffi-r i C t t -r 4 {csBiS© 

[iSS<Ji7] 7='^i;*5r;i'«-^3!)i^}«?^©7*:^3©.^-c^ 

0 m LT*n^n©aBfflM«^s»«r©ffi-r 4;^7- 

±lBeBtBM«S»©^ffiJg*tca-:n,»X-g-© ^ 7 



(2) #1320 02-4 939 7 

2 

[«*a8 ] ±iaeatBMi^*#ai^s>^7^-^:/-r 

wmLifimihkx. sisg^^45H«:-QCi-c±taaBffl 
imm. 9 ) ±ia a Btawisia^^Ui^ a x :^t? 

©:/ai^^/*«Jrtl«<*. 

20 -^a«B©±i^sw!!Hffi©^^afjM#Jcfflc>6n4^a'J 

imoS. 11] J3B a BfflM«&l»*»ttlf s X f - ^-c 

^mttm^-ihtx^ ^is^^«H«coc^-c±ia@Bffl 

M(;^*5»ffl3 C i^l^m <!: rSiS*« 1 0 {Cia«8 

©^S:^ffi. 

2] ±iBaBtiM<^?S(*^ja-rs>^5^!'^-c 

40 ±iB7^ ^ i> if ;Hi-^©mif§fiS^4 < U/cS. ±iB a B 
ffiH<^Jis^W3nSCi=&!|$8*i-5-5l»*311 OKie 

50 uT:-eti-en®aBtaM«&?Kc*^tu-rsaBtBH^# 



3 

♦iRi*^^&#mT* c i t -r 1 3 {ciatt 

[i8*ai 8] UBaBffiM^&l^^r^ai-rS^iT^^::^^ 

4HMi^*5^m3n-sci^:!|fmi-rsfft*Jii eicia 

[000 1] 

mWicmU. h3>/^"3fX«PCM(Pulse Code 
Mwlilation) ^S.^^WV(lC*il>Xf^ i^in MiSmcl^L 

[000 2] 
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5^^f;^/T:^pi'3>v^♦-a^K:A:t>■riB^r«:. •y->:/y 

immnmsmmx-^icmcix. ttc 

[ 0 0 0 3 ] •7" >J > i^jag-Ctt. 31 

[0004] 

[0005 ] S/c. •9->:7"'J>4'^iffit5t©^«cS7'^ i^' 

[0006] *^^«JeU:©**#«L-C^c Stl/cfc© 
-c. 7^^t>i?iUe^©iS^B3114^&-l8<t[Si±i/f5-2.7^ 

[000 7] 

[S!ja*ft?^Tifcj?)©^®] *i;&>4i!iijH4»?^fi-r-5fc 
40 ©s-c^DaL-r-eti-etioaBffiKj^m^nuL. e 

BfflW<^©lltWiB*{c»^c»r 5 X L/. 

[0008] 
Jt©Jg^*Wi^-r.5. 

■ [ 0 0 0 9 ] 0 1 {C*st,»r ^ *m^*!iffiS^S 1 0 
50 f'-a'tl^.*) <D-9->7'y>4/'U-h€:±lf/c«3. =f-- 



- ^» * ^ ^^mmmimic^ n, -cs^mr s j: ^ tea s 

[0010] H*tc. ce3m&<Dfm(tCisif^:t-'f^ 

[0 0 1 1 ] -rfjiiJt,. 4-~f-t:tmmiBMmm^i ok. 

[00 12] SBtBMSI»aJl 1 C©i*«JOWL 

[00 1 3] ^/c. ■smi'^:^^mmtiiS!ii zitxtiu 
eetiMia^gp 1 1 t}>p>^i&^ titcmmumy'-'^D i 

1 4 (C«*&-r * 30 

DR=MAX-MI N+ 1 



(4) !ttBfl2 0 02-4 9 39 7 

6 

[00 14] i'^;sii»!saiJi 4». nj^f^x^aaa 

SPl 2(C*ji,>r«|ffi3nfci'^;^d»-y:rD 1 2«rffi!®L 
rEE*S'r-3»-'<i'->*;^fitr-5 A DRC (Adaptive Dy 
nanric Ranqe Cbdinq) Bl^gRi. ^'jT.^ v-fXi 12<D. 
JST i 5 ;^ => - K ^^-r-S 5' ^ :^ 3- KfBifeHKSP 

[0015] ADRCBSggPfii^^X^y^'D 1 2{cM 
©ADRC1IS8SP«. iit&fl«)a^<b4tf"5l>©r*f5. 

ccrti. m-^^•<i^©^0fW^c>'^•5f->4^at-»ilMr 

[ 0 0 1 6 ] Aflwfi^CCB, 60©8 t-^ hOT'-iS? (47 

5PA&»©^'^;^tc^o^cwn.w«:6-r. @i8±© 

SP 1 4 -Ctt*©F«9^tCig:W ibtltcA D RC ilffiSp-C^fiS 
3 n S A - >EEai7"- tSr tca^l^-C 47 ^ ;^^*tT 

^„ m«6o©5^^;;^t>^/:7'{CjjtLn h©fi^=- 
<t?:3ltT^S <!: . 6 o©4^ ^ 6 e h TST 
C6*«rt. 2* =6 44'^XK:^^5C<b*!tt?# 

[0017] CCr. ADRC@ifSSP». ^=y:^^v^ 

"3" -Si. y^^, 

[00 18] 

[»1] 



Q= { (L-M I N+ 0.5) X 2" /DR) 



CI) 



[0019] (CSE-or. MW©aAfflMAXifi/jNffl 

gpi i{ct5t»-c»tH^nfcas+BK<i»o*i^* (a 
2. -en-enmtts If h (m= a ) t^mms 40 

cisBB = s^a, (2')' 



[0 02 0] C<DJ:^iciyXE.PS$titci''7:^^y:f^ 
^n^tiq. (n = 1~6) i-r-Si. 4'7X^S3|J1 
4 tciaw ?> ti)^ 47 ^ 3 F^*leI!«S|5«. EEM^tift 

[002 1] 
[t!(2] 



[0 02 2] tc7jk-rmn^mfri>ctic^*), ^<r>ij 

=1- Kclass 

[0 02 3] CC-C, ^'^y^n- K^4:I5I88g|J«. »W 
Lfc 47 ^ ;^ 3 - F cl ass (c>i*Jt.-5 g BrtrajSI^SP 1 

15*i^^U cnic<fc0^e>n/£:4'5;^n-Fclass 



(Z) 



' S:^-r47^;^3>- F7^-if D 1 3 *^J^^*y 
1 StC^I&Ti. C©4'7;^3- Fclass ' B. WJiiS 

fgi^*>; 1 5*:>6^8ii«^*^;^m-r^©K.^aLr F 
\^7.^wrf. H*{c (2) ietcfcc^r. nWEBffi^nfc 

5'^X4»-^:/q„ ©^S[?:«L. C ©S«te©0SI©JS^ n 
= 6t?*0. ^/cP{*ADRC@Kg|S«:*Jl»riBS3n 

50 /c f F sa 0 aT«a L. c ©iii6©i^si©JiS^ p = 2 



(5) 



[0024] C<DJ:'JtCLt, 
1 0*»6fflW3tift:5'^;^if--'::^D 1 2.0i'^;<3- K 

[0 02 5] ^SiJ^^I&^^r'J 1 5k:». ^i'^Xn- K 

y' = w 1 Xi 4-wi +w« 
[0029] (c^rSfifiific^tf 5 C tic J: 0 . ^SiJM 

[0030] *-7= -< ^«^^!ii^a 1 0 (o«jdt 
mmmic iii >T «s 2 icn^-r 3 > f ^ - if mf&omm. 

mmmiOit. >'>'XBUS*/(-U-CCPU2 1. ROM 
(Read Only Memory) 2 2, ^i|ij^t5t^ * U 1 5*^8JS;-r 
■SR AMCRancJom Access Memory) 1 5 . SO'#08SSS** 

■e-n-enSi^s *i?t«BS*WL/ . c p u 1 1 «r om 2 
2{c«jW3nri»se<r©:/D y^A*sl^f•rsci{c 

J: 9 . HI {coc>-c±3S UfcStSSI^^'o ( g BfflM 

M»gi5i 1. nj^i'^x^sttiimsRi 2, Bj^^aijjii© 30 

[ 0 0 3 1 ] */c, :tm-^A!lffi«g 1 0 iCit^ 

F - i7 i ©p^-cam^tf ^> ffift > 5? - * - X 2 

4. :7D^.b--f 7^^Xi^^3fefi5m7'-<Xi/^(W^iBtS 

mt^tP^mm=&m^m-r y f^ ;/2 s 

Ff"-* Xi/^a2 5©^^- Ff^-/ X^tC^i^fji 

^^*iian/c-:^ni^7A{cse-5Ti?5x»S3a. 4o 

[0032] a— !fB. K-?'V'>X^A:tl* 
©2 6 *:/i-L-T0fS©3-5'> K*A:^»T4 C itC J: ») . 

CPU2 1 (CjJto-cs 1 «:-oc»r±jSUifc4'^X:»S® 

0 ^fAW;'jS|52 7 */M/rWS*r«iJ±3^J: ^ <b 
■r-5:t-T'-/:t7'-tSJ (A:^l:i--7'^:*-7'-^) DIO 
* A;^J L . SgEA;»3 :t - ^ a? D 1 0 (CJ* l/T 

^xijseaffl*!ia4SSL./t«> 

5^7*"3'D 1 6*7"-f Affi:^SP2 7«:A-0-Ci^g|J{cW 50 
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[ 0 0 2 8 ] S/c. f^iSJiliJSSIl 1 6«C«. 

«iasi5i 3«:fci»-caatBMSi#si5i lipiboymtmm 

tc^W 0 ffi LTftiffi S tifc^SiSISt L J: ^ i -r & - Y 
sTiSJ^f'-^' («T. Cti^&^J^'^fT^iiq^^) D14 

[002 7] ^siisi#si5 1 6{*, sm^mmnrntium i 

3*i?,ttl&3n:^c^aiJt5J-:»yD 1 4 (X, ~X„ ) i. 

[0028] 
[fi3] 

l0 03 3]H*K:v 03«:i--7'^:i-«#*!yil^l 
0iC*il:fSi'5X^ffliil£«iai©A!aS#J«*^L/. 

*m^mMms i o wx-f ^» :/s p i o i *»p>^k 

A!!ffl*IH«:A'5i. i^<Xy--y P 1 0 2{c*jl>rA 

KSW L ft: @ BtBMl^iS[«:a-^f t > r . S BtHH?ll»ga 1 
1 {cteC^-CBSfaiiK^Dtil-rMiDi&CJffiitB^tt©*!!^* 

[0034] ii$p^iiiik:^») a-rmmcDm^m^ itufy 

tttil$iJffl)f=-3'D 1 1) «A;b^-"7=-f ^T^-^^D 

1 o©i*aigiJ^*Si>''e©f^ia©tg»i©e«tc!S(Ktt*i* 

<iM 0 tB-rM*S*9l^-:Jt:t -S <!: ^tc . ^ y©^ 0 

[0 03 5] tiEotr^-f'-fsh^^ftmSISl 0«X5^ 
f r^SP 1 0 3{C5^o-C. p^i»9X:^}affigpi 2«: 

*st,i-r. As^^-f'-f *7=^-^D 1 0«:*(I^m CTAj: 
*D-^. «lffi*lfii|l7*-;S'Dl 1) {Ct&C-Clg^Sn/c^i^ 
4W5mrci«:j:0. i'^xd? -^:/D 1 2*Jfla-r 

-e-L.r:*---?'^ ^<t^*!aa$?gi o«> xf^ -:;:7-s 
P I 0 4{c#->r. Bf^i'^Xi^siflaiSPi 2fc*$t,»r 

Wm3)hft:i'5X^5.:?'D 1 2«:j>tO-r. i'^X©:9'S 

[0 03 6] Se.Kit-f'^^tfi^MJSI^ai OW. 
7X^©i|ig»i»6ti/ci'7X3-K(c, SBfBMaiff 
ePl l{C*il»TA**-f'^:i-f=-irDl 0©filrt^a!l 
©*ii3ete*«cJ:0»6nfc*BWi'^X3- F*«6^U. 
Cti{cJ:»)^6ti/ci'^X3- F4fflor^a!l«&»j** 
y 1 5*>6^i«H^4K*taT. C©^<^»^«i)^ 
g{cj:f)i'7X«{c?^rt:ot:«»^34ar*si3. 
:j-ft-^i5!iSi$|g 1 0 « V X 3 - F {C^flS L /c^aij*^ 
*K*aiTC<fc«Cj:»), CO<b§©A^:i--7'^ rtf^- 
^f D 1 0 ©iRMaJc^gSc L/fc^S'J^&tit^ffiu s c i * 
5. • • . 

[0037] y 1 5 *i6Ki?>tB Sn/c^iiJ 



9mi>t. xf - -y :/S P 1 0 5 K:4Bi»r^i»lSIMt§B 1 6 © 

[003 8] ;XCC. 0©aS 
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[0039] H4{C*iC>-r. aBtBMSi^SIl 1 1 KA:^ 
SB^T., (01) *>6fi^3nyfcA^*-f^-f*-r-i' 
D 1 0 *Blf^HfttcS.* U> h 5^- ir i 0 tB-r 
J:^(Cjrd:3tiT4B0. C©t#W«)WL//c* U-^ l•7'- 
3'«^aEtBM^^SI^Wg^J4 onXJ^A 1 Jcmi&^S. 

( 0 0 4 0 ] e a4BM^»/±jaJ4 o um \h^in.fcti 

[004 1] 
[i!{4] 



W (k) =0.54+0.46* C08(ff* k/N) <k=0. 



N- 1> 



[0 04 2] {c$eor-'^5>y.«^rm#•r■5ci^<:J: 
^«*f*<b)Ec3nfc8lf^iBf"-i»ARl («T. 
[0 04 3] Eg*K:. (4)^{c*si»r. FNj ttffliS 

R (t) = * 



N- t 



• (4) 

[0 044] zhviu^mminm^Aou. 

W^n/ttBMS Oh) ARl«cS-:Jl,>-C. m«@affl 
[0045] 



5K20 

K (i) K (1 +t) 



[ 0 0 4 6 ] (ctse o -c > N :^ 7' y > i'fflAi e, ^c 

mt-i-i> c i (c J; 0 . a atara jn^iBH s c i © e ata 
[0047]-:*. aatBM«M»#ttJSP4 1 »a afflM 30 

-iHKMi^X. ±2© <4) Stl31»©jll»JC<fc9. 

cti^fggg.^ (A) tn^) *^*)tii-r (as) . 
[004 8] a<^{c. eatBMt^i^aiSH o*s ( 4 ) 

gP4 1*1 (4) SC^fflt»-5^©1f>:7"Jl'«i TNj <t»)*> 

[0049] 3 e{c@afflM^S(#aiSi54 1 ^feis 40 
^3ti/csatinsi#«5ig©o^. ^>)mL^ffim^ 

(/h) ©a Bffili8SI»«5lffltc*f»o-:Jt:f TStR-r S J: ^ Jc . 
ftStirliO. C©t*^pJ0|i|3*i/cfflMS£ (/W AR 

1 ©aatiMSiirtsfflsc 1 «:?ttE^t^6n;fceBfflM 

ili»«BfflSC3*S^r5, -€-b-ceatBM«RI^WS|5 

4 1 ±^© ( 5 ) i^tmm<omw.^^ 0 . eawH 

?ISSffiHSC3©aatBB8{S»D4 2*StWU, cn* 

[0050] pmmnuA 2 tj > a affiga^^^tHsu 4 

ORC/4 l*>e^3*i/<:S^©eaffig3«Ma{ca-:Jl» 50 



is©*»tf^<fc"5«:/j:3n-r*j«3. ^©i^eaffiH 

i«m»Wgi54 0RO'4 l*>6«it&3tifceaffiM^D 
40©ffii. iaffiK<^D4 l©fflitc:^#i^j:^3&i* 
o/cti^. C©Ci«tiB8SSAR IK^SnTtrJ.Sf'^ 
s;4j;l/-C*3nfc:i--f'-<:*-J!!a^©«®i. fflMaSAR 

2 tr» -5 7= -f -:^i» « S n/c:i— 7= irm^ 

[0 05 1 ] U-yXm^\^nmA 2\%C(Oii^Kn$tl 
fcA^:t-7^^3j-7'"t>D 1 0©#®i?rmt>tllbr^a'J 

siji» V y©-!f X ( ii^rasiccw D ai-rM«) 4@ < -r i 

[0052 ] U-yX¥mmmiA: 2 f ^ X ir 5> 

cf^a'ji»7r»'©-»?--fx mfsmv:m<^mw$d 

(/W AR 1 tl§I«©tf-fX{c^0W-r4:^{c^-^ 

^swiagp 12 (01) j^c/iii^^jaieiiiittjgiJ 1 3 
(0 1 ) «.m^-ri,, 

[0053] COW^ia^i'^X^JlllffiSP 1 2 (0 
1 ) -C\t. ta^fm^f-^Ti 1 1 «:<l:o-CCa|^ti06 
(A) Ccm-rJ:^{cd75Xd»-y 7';&@<^t)Hll/. 

^^«si»j*asp 13(01) nmwmT'- ^ 

Dl HCj:->r06 (C) K.Tfct^'yK.iP^:^,*! 'j^t 

wiwov ■< 3» V tr^m <m*) mr. 
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[00 54] cncCjPtO-C. SBtBM^»tllg»4 OR 
V4 l *»6^Stl/ceBtlM<*tfeD4 0©fiii, SB 

[005 5] tK^T *l|^?ll»SS4 2 5 X ^ y'R 

^^-^H 1 0©!g8t*Sl»ttlLTiiMllff4+59>(c?f 
C^f#.5<t^JSf -5. 

[0 05 6] Se-5-C*iJ®IIS[ei54 2«. i-^X^-yr/R 
Cf^S'J:5'2':/©1f-fX (B*raii!i(c^oai-rMi|?) ?:tlH 

»*«ifflgi5 12 (01) mmmmmmmsi> 1 3 
(HI) tc^t&rs. 

[0 05 7] C©JS^nJ|gi'7X^affiS|Jl 2 (S 20 

1) -ctt, mmm^7=-^^ \ itcjrorm^se 

(B) {C7S-rJ:^«:i'7X^'-^:/*S<W0aL. ^/c 
pI^^9l?IISt|ftHl3IJ 1 3 (01) TSi. fflm$iJfflJ7'-5' 
Dl l(cJ:-3-ra6 (D) (cmTJ:^K:^^X:>^r7"t 

iaifli©-9- -( x-c^s'j < *u 0 ai-r . 
[ 0 0 5 8 ] m^mnuA 2\mEAmmm\A 

SU4 OSO'4 l*>6«*&$nfcS^©aStBK«&l^(c» 

i . g BfflM<«» D 4 1 ©fii timfitb^ tcm 
C©C<t»*-^^*lS9g{c«(H14*J!^j:t<»^N)£S« 

. c i^^Lrt^Sfc*. m^mn^A 2 « 1 1: 
h^asnsTOi'^^^D 1 5?:tj:r (^^ct>%. 
ri J {c-rs) . ^'•7x^agpi 4{c^-r^. 
[0 05 9] cmcML-c. m^mmsM2\,tc<Dt^ 
aaffiM#i»:»msi54 0x0^4 1 iPhm^^tifuB^m 
m^^D40(Dmt. eafaK«&5gcD4 i©ffli{c:^* 

4 2W1 tf«^ h-C^3tl5tBM»-7XD 1 S^Sr-T 

(•r&tofe. roj T?*S) {ci'-5x^Slii4K:«it& 
[0060] c©^^«:. SBffiBQiSlft^ l l »ffiRI^ 

AR IRUARZ-^tl^tXO^-r-t :t«Jg{caffili4*J 

D 1 0©it$®^rmi-»Hi0r^»JSff?r-©i|Sj±2l*5 

mf-^Bl 1 ^^^-rSiftCt. *BM.^AR IRO^A 
R2-?-ti-en©:i--7'^^iS50{c»iH14i<)S*S^Si^iSS 50 
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[006 1 ] fife. BEjmmmn^i i msn^AR i 

XD 1 5*3i-C (r«ct>i&. r 1 J {Cf S) -Si^tjc, 
fflM^A R 1 RC/A R 2 -etl^n©:t-7' -f ^iS^J^JcS 

StBMi'^xD 1 5*S:rr (-r^cto^^ roj 

s) {ci'^x^a^i 4iceyi&-r*ci*j-ct?^. 
[006 2 ] c ©is^. :t "7=^ ^ tm^mmms i o t* 

e BtBMjU^gP 1 1 *^ ^a/ctasi 7 X D 1 5 

df-y^D 1 2©d7^x^5«^nfc*s*^ie>n/c^?^;^3 

- Kclass fC^^TS/c». — ®£^<©f ^;^:»®© 

[0063] c:©SIJ6©?B.®{c*jt>-c«>. SBW 
PB^tS:#tagP4 0RC^4 1 ffi 1 o©@BffiM?|ie«gH?: 

[0064] c©ii^. B^mmtmamA o o 
4) 5*. mtJ07«:^-rj:^{c. c©iir^«?ai3n 

/ctBSI.^ ( /J^) A R 3 tcS-sJt i r . ^feS^ 3 n/c S B 

SC3RCJfSC4*SIRL. S^aHRO/cSBfflMSISt 
«5ffl S C 3 SCJt S C 4 -e-ti^n© a BtBBB«^»*±i^ © 
(5) JtiPS©?il#{cj:ot:©mf 3 6K:aBffi 
M(i$i^W§P4 0 (04) SBtSmM^ffiiSSCS 

acjf s c 4 -eti-etimta byte BMt&<m*¥J^<t-r s 
c i {c J: 0 . mtcicnm 3 nfc g BHt»^iK4#ii^as# 

6C4 2 (04) {ctt«&-r&. 

[006 5 ] @BtlMl^|g(#mSP4 1 (04 ) 

». C©i#t?)»5W3n/ctBM^ (/N AR3©aBffi 

Haist® H sc3sofsc4 (c jfct)cc;':Ji:r n/c e Btas 
?si»iiiasc5S{>'sc8*aiRL, ^i^tiii/^u/ciB 
ffiMismssH s c 5 so's c 6 -eti-en©e BfflM^ 

i:±M<D (5) ^iim«©it»{CJ;-,-C^/ii-rS, 

(cgBfimt^9tB§iS4 1 (04)», BE.msm»9& 
Hsc5&c;sc6 ti-enmai ofc e bm»«&»*^ 

*isgii#BP4 2 (04 ) (cttift-rs. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital signal 
processing method capable of further improving the 
waveform reproducibility of a digital signal, a learning 
method, and their apparatus and a program storage 
media therefor. 

SOLUTION: In this digital signal processing method, a 
plurality of windows are used to cut out parts of a digital 
signal D10 to calculate respective auto- correlation 
coefficients D40 and D41, the cut-out data are 
categorized into classes on the basis of the calculation 
results of the auto-correlation coefficients D40 and D41 , 
and the digital signal D10 is converted by prediction 
systems corresponding to the categorized classes. Thus 
the method makes it possible to perform a conversion 
further adaptive to the characteristics of the digital 
signal D10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The digital-signal-processing approach of carrying out having the step which generates 
in the step which computes each auto correlation coefficient in the digital-signal-processing 
approach of changing a digital signal, by starting by the aperture of two or more magnitude from 
the above-mentioned digital signal, the step into which the class classifies based on the 
calculation result of the above-mentioned auto correlation coefficient, and the new digital signal 
which come to change the above-mentioned digital signal by carrying out the prediction 
operation of the above-mentioned digital signal by the prediction method corresponding to the 
class by which the classification was carried out [ above-mentioned ] as the description. 
[Claim 2] The digital-signal-processing approach according to claim 1 characterized by preparing 
the retrieval range global at least and the local retrieval range as a candidate for calculation of 
the above-mentioned auto correlation coefficient, and conriputing the above-mentioned auto 
correlation coefficient about the retrieval range concerned to the above-mentioned digital signal 
at the step which computes the above-mentioned auto correlation coefficient. 
[Claim 3] The digital-signal-processing approach according to claim 1 characterized by 
computing the above-mentioned auto correlation coefficient at the step which computes the 
above-mentioned auto correlation coefficient after losing the amplitude component of the 
above-mentioned digital signal. 

[Claim 4] An auto correlation coefficient calculation means to compute each auto correlation 
coefficient in the digital-signal-processing equipment which changes a digital signal by starting 
by the aperture of two or more magnitude from the above-mentioned digital signal, A class 
classification means to classify the class based on the calculation result of the above-mentioned 
auto correlation coefficient. Digital-signal-processing equipment characterized by having a 
prediction operation means to generate the new digital signal which comes to change the above- 
mentioned digital signal by carrying out the prediction operation of the above-mentioned digital 
signal by the prediction method corresponding to the class by which the classification was 
carried out [ above-mentioned ]. 

[Claim 5] The above-mentioned auto correlation coefficient calculation means is digital-signal- 
processing equipment according to claim 4 characterized by preparing the retrieval range global 
at least and the local retrieval range as a candidate for calculation of the above-mentioned auto 
correlation coefficient, and computing the above-mentioned auto correlation coefficient about 
the retrieval range concerned to the above-mentioned digital signal. 

[Claim 6] The above-mentioned auto correlation coefficient calculation means is digital-signal- 
processing equipment according to claim 4 characterized by computing the above-mentioned 
auto correlation coefficient after losing the amplitude component of the above-mentioned digital 
signal. 

[Claim 7] The program storing medium which makes digital-signal-processing equipment perform 
the program which includes in the step which generates the step which computes each auto 
correlation coefficient by starting by the aperture of two or more magnitude from a digital signal, 
the step into which the class classifies based on the calculation result of the above-mentioned 
auto correlation coefficient, and the new digital signal which come to change the above- 
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mentioned digital signal by carrying out the prediction operation of the above-mentioned digital 
signal by the prediction method corresponding to the class by which the classification was 
carried out [ above-mentioned ]. 

[Claim 8] The program storing medium according to claim 7 characterized by preparing the 
retrieval range global at least and the local retrieval range as a candidate for calculation of the 
above-mentioned auto correlation coefTicient, and computing the above-mentioned auto 
correlation coefficient about the retrieval range concerned to the above-mentioned digital signal 
at the step which computes the above-mentioned auto correlation coefficient. 
[Claim 9] The program storing medium according to claim 7 characterized by computing the 
above-mentioned auto correlation coefficient at the step which computes the above-mentioned 
auto correlation coefficient after losing the amplitude component of the above-mentioned digital 
signal. 

[Claim 10] In the study approach which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital signal The step which generates the student digital 
signal who degraded the digital signal concerned from the digital signal considered as a request, 
The step which computes each auto correlation coefficient by starting by the aperture of two or 
more magnitude from the above-mentioned student digital signal. The study approach 
characterized by having the step which computes the prediction coefficient corresponding to the 
above-mentioned class based on the step into which the class is classified based on the 
calculation result of the above-mentioned auto correlation coefficient, and the above-mentioned 
digital signal and the above-mentioned student digital signal. 

[Claim 11] The study approach according to claim 10 characterized by preparing the retrieval 
range global at least and the local retrieval range as a candidate for calculation of the above- 
mentioned auto correlation coefficient, and computing the above-mentioned auto correlation 
coefficient about the retrieval range concerned to the above-mentioned digital signal at the step 
which computes the above-mentioned auto correlation coefficient. 

[Claim 1 2] The study approach according to claim 1 0 characterized by computing the above- 
mentioned auto correlation coefficient at the step which computes the above-mentioned auto 
correlation coefficient after losing the amplitude component of the above-mentioned digital 
signal. 

[Claim 13] In the study equipment which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital signal A student digital signal generation means to 
generate the student digital signal who degraded the digital signal concerned from the digital 
signal considered as a request. An auto correlation coefficient calculation means to compute 
each auto correlation coefficient by starting by the aperture of two or more^ magnitude from the 
above-mentioned student digital signal, Study equipment characterized by having a prediction 
coefficient calculation means to compute the prediction coefficient corresponding to the above- 
mentioned class based on a class classification means to classify the class based on the 
calculation result of the above-mentioned auto correlation coefficient, and the above-mentioned 
digital signal and the above-mentioned student digital signal. 

[Claim 14] The above-mentioned auto correlation coefficient calculation means is study 
equipment according to claim 1 3 characterized by preparing the retrieval range global at least 
and the local retrieval range as a candidate for calculation of the above-mentioned auto 
correlation coefficient, and computing the above-mentioned auto correlation coefficient about 
the retrieval range concerned to the above-mentioned digital signal. 
[Claim 1 5] The above-mentioned auto correlation coefficient calculation means is study 
equipment according to claim 13 characterized by computing the above-mentioned auto 
correlation coefficient after losing the amplitude component of the above-mentioned digital 
signal. 

[Claim 16] The program storing medium which makes study equipment perform the program 
containing the step which computes the prediction coefficient corresponding to the above- 
mentioned class based on the step which generates the student digital signal who degraded the 
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digital signal concerned from the digital signal which considers as a request, the step which 
compute each auto correlation coefficient by starting by the aperture of two or mdre magnitude 
from the above-mentioned student digital signal, the step into which the class classifies based 
on the calculation result of the above-mentioned auto correlation coefFicient, and the above- 
mentioned digital signal and the above-mentioned student digital signal. 

[Claim 17] The program storing medium according to claim 16 characterized by preparing the 
retrieval range global at least and the local retrieval range as a candidate for calculation of the 
above-mentioned auto correlation coefficient, and computing the above-mentioned auto 
correlation coefficient about the retrieval range concerned to the above-mentioned digital signal 
at the step which computes the above-mentioned auto correlation coefficient. 
[Claim 18] The program storing medium according to claim 16 characterized by computing the 
above-mentioned auto correlation coefficient at the step which computes the above-mentioned 
auto correlation coefficient after losing the amplitude component of the above-mentioned digital 
signal. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a program storing medium at the digital-signal- 
processing approach, the study approaches, and those equipment lists, and is a rate converter or 
PCM (Pulse Code Modulation). It applies to a program storing medium and is suitable for the 
digital-signal-processing approach of performing interpolation processing of data to a digital 
signal in decode equipment etc., the study approaches, and those equipment lists. 
[0002] 

[Description of the Prior Art] Before inputting a digital audio signal into digital one/analog 
converter conventionally, exaggerated sanipling processing which changes a sampling frequency 
by several times the original value is performed. Thereby, the digital audio signal outputted from 
digital one/analog converter is made as [ eliminate / the phase characteristic of an analog anti- 
aliasing filter is kept constant in an audio frequency quantity region, and / the effect of the 
image noise of the digital system accompanying a sampling ]. 

[0003] In this exaggerated sampling processing, the digital filter of a linearity primary (straight 
line) interpolation method is usually used. Such a digital filter generates linear interpolation data 
in quest of the average value of two or more existing data, when a sampling rate changes or data 
are missing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the amount of data has become 
precise several times to time amount shaft orientations by linearity linear interpolation as for the 
digital audio signal after exaggerated sampling processing, the frequency band of the digital audio 
signal after exaggerated sampling processing seldom changes to before conversion, and the tone 
quality itself has not improved. Furthermore, since the interpolated data were not necessarily 
generated based on the wave of the analog audio signal in front of A/D conversion, most its 
wave repeatability has not improved. 

[0005] Moreover, although the frequency was changed using the sampling rate converter when 
the digital audio signal from which a sampling frequency differs was dubbed, it was difficult to be 
able to perform only interpolation of linear data but to improve tone quality and wave 
repeatability with a linearity primary digital filter, also by this case. Furthermore, it is the same 
when the data sample of a digital audio signal is missings 

[0006] This invention was made in consideration of the above point, and tends to propose a 
program storing medium in the digital-signal-processing approach which may improve the wave 
repeatability of a digital signal much more, the study approaches, and those equipment lists. 
[0007] 

[Means for Solving the Problem] Conversion which was adapted for the description of a digital 
signal much more can be performed by computing each auto correlation coefficient in this 
invention by starting by the aperture of two or more magnitude from a digital signal, in order to 
solve this technical problem, classifying the class based on the calculation result of an auto 
correlation coefficient, and having changed the digital signal by the prediction method 
corresponding to the classified class. 
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[0008] 

[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this invention is 
explained in full detail below. 

[0009] In case the audio signal processor 1 0 raises the sampling rate of a digital audio signal 
(this is called audio data below) or audio data are interpolated in drawing 1 , it is made as 
[ generate / the audio data near a true value / class classification application processing ]. 
[0010] Incidentally, the audio data in the gestalt of this operation are the musical-sound data 
showing human being's voice, the sound of a musical instrument, etc., and data which express 
various sounds further in addition to this. 

[001 1] That is, in the audio signal processor 10, after the autocorrelation operation part 11 cuts 
down the input audio data D10 supplied from the input terminal TIN as current data for every 
predetermined time, it computes an auto correlation coefficient by the auto correlation 
coefficient judging approach mentioned later about each cut-down current data concerned, and 
performs the judgment of the field started on a time-axis, and phase fluctuation based on the 
computed auto correlation coefficient concerned. 

[0012] The autocorrelation operation part 11 is supplied to the class classification section 14 as 
a correlation class D15 which expresses with 1 bit the result of having judged phase fluctuation 
while supplying it to the adjustable class classification extract section 1 2 and the adjustable 
prediction operation extract section 1 3 about each current data cut down at this time by using 
as the extract control data D11 the result of having judged the field started on a time-axis. 
[0013] The adjustable class classification extract section 12 moreover, by starting and carrying 
out the field specified according to the extract control data D1 1 to which the input audio data 
D10 supplied from the input terminal TIN were supplied from the autocorrelation operation part 
1 1 The audio data point (this is hereafter called a class tap) D12 which is going to carry out a 
class classification is extracted (in the case of the gestalt of this operation (for example, six 
samples), it carries out), and this is supplied to the class classification section 14. 
[00t4] The class classification section 14 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the class tap D12 extracted in the adjustable class classification extract section 12, 
and generates a compression data pattern. It has the circuit section and the class code 
generating circuit section which generates the class code to which the class tap D12 belongs. 
[0015] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the class tap D12. Since this ADRC 
circuit section can perform accommodative quantization and can express the local pattern of 
signal level efficiently by the short word length here, it is used for code generating of a class 
classification of a signal pattern. 

[0016] When it is going to carry out the class classification of the six 8-bit data (class tap), it 

must classify into a huge number 248 of classes, and, specifically, the burden on a circuit 

increases. So, in the class classification section 14 of the gestalt of this operation, a class 

classification is performed based on the pattern compressed data generated in the ADRC circuit 

section prepared in that interior. For "example, if 1-bit quantization is performed to six class taps, 

six class taps can be expressed with 6 bits, and can be classified into 26 = 64 class. 

[0017] When it is here, and the ADRC circuit section sets the data level of m and each class tap 

to L and sets [ the dynamic range of a class tap ] a quantization code to Q for DR and bit 

assignment, it is a degree type and [0018]. 

[Equation 1] 
DR=MAX-MIN+1 

Q= { (L-M I N+ 0.5) X 2" /DR) --(1) 

[0019] It is alike, and it follows and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified. In addition, in (1) 
type, { } means the cut-off processing below decimal point. Supposing six class taps extracted in 
this way according to the judgment result (extract control data D1 1) of the auto correlation 
coefficient computed in the autocorrelation operation part 1 1 consist of 8 bits (m= 8), for 
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example, respectively, as for these, each will be compressed into 2 bits in the ADRC circuit 
section. 

[0020] Thus, if the compressed class tap is set to qn (n=l-6). respectively, the class code 
generating circuit section prepared in the class classification section 14 is the compressed class 
tap qn. It is based and is a degree type and [0021]. 
[Equation 2] 

class = S Oi (Z) 

[0022] Class code class which shows the class to which the class tap (q1 -q6) belongs by being 
alike and performing the shown operation It computes. 

[0023] Here, the class code generating circuit section is the computed class code class. The 
correlation class D15 expressed with 1 bit which matched and was supplied from the 
autocorrelation operation part 1 1 is unified, and the class code data D13 in which class code 
class ' obtained by this is shown are supplied to the prediction coefficient memory 15. This class 
code class ' shows the read-out address at the time of reading a prediction coefficient from the 
prediction coefficient memory 1 5. Incidentally it is the class tap qn into which n was compressed 
in (2) types. A number is expressed and, in the case of the gestalt of this operation, it is n= 6, 
and P expresses the bit assignment compressed in the ADRC circuit section, and, in the case of 
the gestalt of this operation, is P= 2. 

[0024] Thus, the class classification section 1 4 is matched with the class code of the class tap 
D12 extracted from the input audio data D10 in the adjustable class classification extract 
section 12, unifies the correlation class D15, generates the class code data D13 obtained by this, 
and supplies this to the prediction coefficient memory 15. 

[0025] Set W1 -Wn of the prediction coefficient which the set of the prediction coefficient 
corresponding to each class code is memorized to the address corresponding to a class code by 
the prediction coefficient memory 1 5, respectively, and is memorized to the address 
corresponding to the class code concerned based on the class code data D13 supplied from the 
class classification section 14 It is read and the prediction operation part 16 is supplied. 
[0026] Moreover, the audio data point (this is hereafter called a prediction tap) D14 (XI -Xn) 
which started like the adjustable class classification extract section 1 2, and was extracted 
according to the extract control data D1 1 from the autocorrelation operation part 11 in the 
adjustable prediction operation extract section 1 3 and which is going to carry out a prediction 
operation is supplied to the prediction operation part 16. 

[0027] The prediction operation part 16 is the prediction tap D14 (XI -Xn) supplied from the 
adjustable prediction operation extract section 13, and prediction coefficient W1 -Wn supplied 
from the prediction coefficient memory 15. It receives and is a degree type [0028]. 
[Equation 3] 

y' =wi Xi 4-wb xb + +Wb X, (3) 

[0029] Prediction result y' is obtained by being alike and performing the shown sum-of-products 
operation. This forecast y' is outputted from the prediction operation part 16 as audio data D16 
with which tone quality has been improved. 

[0030] In addition, although functional block mentioned above about drawing 1 as a configuration 
of the audio signal processor 10 was shown, the equipment of a computer configuration shown in 
drawing 2 in the gestalt of this operation as a concrete configuration which constitutes this 
functional block is used. In drawing 2 namely, the audio signal processor 10 It has RAM (Random 
Access Memory)15 which constitutes CPU21, ROM (Read Only Memory)22, and the prediction 
coefficient memory 15 through Bus BUS, and the configuration to which each circuit section was. 
connected, respectively. By performing the various programs stored in ROM22, CPU11 It is made 
as [ operate / as each functional block (the autocorrelation operation part 11, the adjustable 
class classification extract section 12, the acUustable prediction operation extract section 13, the 
class classification section 1 4, and prediction operation part 1 6} mentioned above about drawing 

[0031] Moreover, it has the remoyable drive 28 which reads information from external storage. 
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such as the communication link interface 24 and floppy disk which communicate between 
networks, and a magneto-optic disk, to the audio signal processor 1 0, each program for 
performing class classification application processing mentioned above about drawing 1 can be 
read into the hard disk of a hard disk drive unit 25 from a network course or external storage, 
and class classification adaptation processing can also be carried out according to the read 
program concerned. 

[0032] A user performs class classification processing mentioned above about drawing 1 to 
CPU21 by inputting a predetermined command through the input means 26, such as a keyboard 
and a mouse. In this case, after the audio signal processor 10 inputs the audio data (input audio 
data) D10 which are going to raise tone quality through the data I/O section 27 and performs 
class classification application processing to the input audio data D10 concerned, it is made as 
'[ output / through the data I/O section 27 / the audio data D16 whose tone quality improved / 
outside ]. 

[0033] Incidentally, drawing 3 shows the procedure of the class classification adaptation 
processing in the audio signal processor 10, and if the audio signal processor 10 goes into the 
procedure concerned from a step SP 101, it will compute the auto correlation coefficient of the 
input audio data D10 in the continuing step SP 102, and will perform the Judgment of the field 
started on a time-axis in the autocorrelation operation part 1 1 , and phase fluctuation based on 
the computed auto correlation coefficient concerned. 

[0034] The judgment result (namely, extract control data D11) of the field started on a time-axis 
is expressed based on whether similarity is in boom hoisting of the description part of the input 
audio data DIO, and the amplitude of the neighborhood, and it determines the field which a 
prediction tap starts while it determines the field which a class tap starts. 

[0035] Therefore, the class tap D12 is extracted by the audio signal processors 10 moving to a 
step SP 103, and starting the field specified according to the judgment result (namely, extract 
control data Dll) in the input audio data DIO in the adjustable class classification extract 
section 12. And the audio signal processor 10 moves to a step SP 104. and a class is classified 
to the class tap D12 extracted in the adjustable class classification extract section 12. 
[0036] Furthermore, the audio signal processor 10 unifies the correlation class code obtained by 
the Judgment result of phase fluctuation of the input audio data DIO in the autocorrelation 
operation part 1 1 in the class code obtained as a result of the class classification, and reads a 
prediction coefficient from the prediction coefficient memory 1 5 to it using the class code 
obtained by this. This prediction coefficient corresponds for every class by study beforehand, 
and is stored, and the audio signal processor 10 can use the prediction coefficient corresponding 
to the description of the input audio data DIO at this time by reading the prediction coefficient 
corresponding to a class code. 

[0037] The prediction coefficient read from the prediction coefficient memory 15 is used for the 
prediction operation of the prediction operation part 16 in a step SP 105. Thereby, the input 
audio data DIO are changed into the audio data D16 considered as a request by the prediction 
operation which was adapted for the description. In this way. the input audio data DIO are 
changed into the audio data D16 with which the tone quality has been improved, and the audio 
signal processor 10 moves to a step SP 106, and ends the procedure concerned. 
[0038] Next, the auto correlation coefficient judging approach of the input audio data DIO in the 
autocorrelation operation part 11 of the audio signal processor 10 is explained. 
[0039] In drawing 4 , the autocorrelation operation part 1 1 is made as [ cut / the input audio 
data. DIO supplied from the input terminal TIN ( drawing 1 ) / for every predetermined time / as 
each current data ], and supplies the current data cut down at this time to the auto correlation 
coefficient calculation sections 40 and 41. 

[0040] The auto correlation coefficient calculation section 40 is a degree type and [0041] to the 
cut-down current data. 
[Equation 4] 

W (k) =0.54+0.46' cosCff* k/N) <k=0, N-l> 

(4) 
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[0042] time amount location current observed as by it being alike, and following and carrying out 
the multiplication of the Hamming aperture shows to drawing 5 from — the made retrieval range 
data AR 1 (this is hereafter called a correlation aperture (smallness)) for right and left are cut 
down. 

[0043] Incidentally, in (4) types, "N'' expresses the measurement size of a correlation aperture 
and "u" expresses the sample data of what position it is. 

[0044] Furthermore, based on the started correlation aperture (smallness), it is made as 
[ choose / the autocorrelation computing range set up beforehand ], the autocorrelation 
computing range SC 1 is chosen based on the correlation aperture (smallness) AR 1 started at 
this time, and the auto correlation coefficient calculation section 40 is a degree type and [0045]. 
[Equation 5] 

R (t) = S'* g Ci) g (i + t) C5) 

[0046] Signal wave form g which is alike, follows and consists of a sampling value of N individual 
(i) Signal wave form g which was able to shift only time delay t (i+t) It multiplies, respectively, 
and it accumulates, and by equalizing, it receives and this is supplied [ the autocorrelation 
coefficient D 40 of the autocorrelation computing range SC 1 is computed, and ] to the judgment 
operation part 42. 

[0047] time amount location current which the auto correlation coefficient calculation section 41 
observes by carrying out the multiplication of the Hamming aperture by the same operation as 
above-mentioned (4) types to the cut-down current data like the auto correlation coefficient 
calculation section 40 on the other hand from — the made retrieval range data AR 2 (this is 
hereafter called a correlation aperture (size)) for right and left are cut down ( drawing 5 ). 
[0048] Incidentally, the measurement size at the time of the auto correlation coefficient 
calculation section 40 using (4) types "N" is set up so that it may become smaller than the 
measurement size at the time of the auto correlation coefficient calculation section 41 using (4) 
types "N." 

[0049] Furthermore, the auto correlation coefficient calculation section 41 is made as [ choose / 
as the autocorrelation computing range of the correlation aperture (smallness) started among 
the autocorrelation computing ranges set up beforehand / it / match and ], and chooses the 
autocorrelation computing range SC 3 matched with the autocorrelation computing range SC 1 
of the correlation aperture (smallness) AR 1 started at this time. And by the same operation as 
above-mentioned (5) types, the auto correlation coefficient calculation section 41 computes the 
autocorrelation coefficient D 42 of the autocorrelation computing range SC 3, and supplies this 
to the judgment operation part 42. ^ 

[0050] The judgment operation part 42 is based on each auto correlation coefficient supplied 
from the auto correlation coefficient calculation sections 40 and 41. The value of the 
autocorrelation coefficient D 40 which is made as [Judge / the field started on the time-axis of 
the input audio data D10 ], and was supplied from the auto correlation coefficient calculation 
sections 40 and 41 at this time. The condition of an audio wave expressed with digital one by 
which this is contained in the correlation aperture AR 1 when there was a big difference in the 
value of the autocorrelation coefficient D 41, the condition of an audio wave expressed with 
digital ones contained in the correlation aperture AR 2 is extremely different widely — that is, 
the correlation apertures AR1 and AR2 — it expresses that it is the unstationary state which 
does not have similarity in each audio wave. 

[0051] Therefore, it judges with having the need of shortening size (field started on a time-axis) 
of a class tap and a prediction tap. in order for the judgment operation part 42 to find out the 
description of the input audio data D10 inputted at this time and to raise a prediction operation 
much more. 

[0052] Therefore, the judgment operation part 42 generates the extract control data D1 1 
determined so that the size (field started on a time-axis) of a class tap and a prediction tap may 
be started in the same size as the correlation aperture (smallness) AR 1 , and supplies this to the 
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acljustable class classification extract section 12 ( drawing 1 ) and the adjustable prediction 
operation extract section 1 3 ( drawing 1 ). 

[0053] In this case, in the adjustable class classification extract section 12 ( drawing 1 ). with the 
extract control data D1 1. as shown in drawing 6 (A), a class tap is started short, and in the 
adjustable prediction operation extract section 13 ( drawing 1 ), with the extract control data 
D1 1, as shown in drawing 6 (C). a prediction tap is short started in the same size as a class tap. 
[0054] On the other hand, the value of the autocorrelation coefHcient D 40 supplied from the 
auto correlation coefficient calculation sections 40 and 41, The condition of an audio wave 
expressed with digital one by which this is contained in the correlation aperture AR 1 when there 
was no big difference in the value of the autocorrelation coefficient D 41 , The condition of an 
audio wave expressed with digital one contained in the correlation aperture AR 2 is not 
extremely different widely, that is. it expresses that it is the steady state which has similarity in 
an audio wave. 

[0055] Therefore, it judges with the judgment operation part 42 finding out the description of the 
input audio data D10 inputted at this time when size (field started on a time-axis) of a class tap 
and a prediction tap was lengthened, and fully being able to perform a prediction operation. 
[0056] Therefore, the judgment operation part 42 generates the extract control data D11 
determined so that the size (field started on a time-axis) of a class tap and a prediction tap may 
be started in the same size as the correlation aperture (size) AR 2. and supplies this to the 
adjustable class classification extract section 1 2 ( drawing 1 ) and the adjustable prediction 
operation extract section 13 ( drawing 1 ). 

[0057] In this case, in the adjustable class classification extract section 12 ( drawing 1 ), with the 
extract control data D11, as shown in drawing 6 (B), a class tap is started for a long time, and in 
the adjustable prediction operation extract section 13 ( drawing 1 ), with the extract control data 
D1 1, as shown in drawing 6 (D), a prediction tap is started for a long time in the same size as a 
class tap. 

[0058] Moreover, the judgment operation part 42 is based on each auto correlation coefficient 
supplied from the auto correlation coefficient calculation sections 40 and 41. The value of the 
autocorrelation coefficient D 40 which is made as [Judge / phase fluctuation of the input audio 
data D10 ], and was supplied from the auto correlation coefficient calculation sections 40 and 41 
at this time. Since it expresses that this is an unstationary state which does not have similarity 
in an audio wave when there is a big difference in the value of the autocorrelation coefficient D 
41, the judgment operation part 42 stands the correlation class D15 expressed with 1 bit (that is, 
it is made "1"), and supplies it to the class classification section 14. 

[0059] On the other hand, since the judgment operation part 42 expresses that this is a steady 
state which has similarity in an audio wave when there is no big difference in the value of the 
autocorrelation coefficient D 40 supplied from the auto correlation coefficient calculation 
sections 40 and 41 at this time, and the value of the autocorrelation coefficient D 41, it supplies 
the judgment operation part 42 at the class classification section 14 for not standing the 
correlation class D15 expressed with 1 bit (that is, it being "0"). 

[0060] thus, the autocorrelation operation part 11 — the correlation apertures AR1 and AR2, 
when it is the unstationary state which does not have similarity in each audio wave In order to 
find but the description of the input audio data D10 and to raise a prediction operation much 
more while generating the extract control data D1 1 determined so that a tap may be started 
phort — the correlation apertures AR1 and AR2 — when it is the steady state which has 
similarity in each audio wave, the extract control data D1 1 determined so that a tap may be 
started for a long time can be generated. 

[0061] moreover, the autocorrelation operation part 11 — the correlation apertures AR1 and 
AR2, when it is the unstationary state which does not have similarity in each audio wave the 
correlation class D15 expressed with 1 bit — standing (that is, it being made "1") — — the 
correlation apertures AR1 and AR2, when it is the steady state which . has similarity in each audio 
wave It can supply at the class classification section 1 4 for not standing the correlation class 
D15 expressed with 1 bit (that is. it being "0"). 

[0062] The audio signal processor 10 in this case, the correlation class D15 supplied from the 
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autocorrelation operation part 1 1 Class code class obtained as a result of carrying out the class 
classification of the class tap D12 supplied from the good variationses extract section 12 at this 
time In order to unify, A prediction operation can be performed from the frequency of many class 
classifications much more, and the audio data with which tone quality has been improved much 
more by this can be generated. 

[0063] In addition, although the case where the auto correlation coefficient calculation sections 
40 and 41 chose one autocorrelation computing range was described, you may make it this 
invention choose not only this but two or more autocorrelation computing ranges in the gestalt 
of this operation. 

[0064] In this case, as shown in drawing 7 , when choosing the autocorrelation computing range 
set up beforehand based on the correlation aperture (smallness) AR 3 started at this time, the 
auto correlation coefficient calculation section 40 ( drawing 4 ) chooses the autocorrelation 
computing ranges SC3 and SC4, and computes each auto correlation coefficient by the same 
operation as the selected autocorrelation computing range SC 3 concerned and SC4above~ 
mentioned (5) type, further — the auto correlation coefficient calculation section 40 ( drawing 
4 ) — the autocorrelation computing ranges SC3 and SC4 — the newly computed self--function 
multiplier is supplied to the judgment operation part 42 ( drawing 4 ) by equalizing the self- 
function multiplier computed, respectively. 

[0065] On the other hand, the auto correlation coefficient calculation section 41 ( drawing 4 ) 
chooses the autocorrelation computing ranges SC5 and SC6 matched with the autocorrelation 
computing ranges SC3 and SC4 of the correlation aperture (smallness) AR 3 started at this time, 
and computes each auto correlation coefficient by the same operation as the selected 
autocorrelation computing range SC 5 concerned and SCGabove-mentioned (5) type, further — 
the auto correlation coefficient calculation section 41 ( drawing 4 ) — the autocorrelation 
computing ranges SC5 and SC6 — the newly computed selfH^unction multiplier is supplied to the 
judgment operation part 42 ( drawing 4 ) by equalizing the self-function multiplier computed, 
respectively. 

[0066] Thus, if two or more autocorrelation computing ranges are chosen, the auto correlation 
coefficient calculation section will secure a wide range autocorrelation computing range much 
more, and, thereby, the auto correlation coefficient calculation section can compute an auto 
correlation coefficient with many measurement sizes much more. 

[0067] Next, the study circuit for obtaining beforehand the set of the prediction coefficient for 
every class memorized to the prediction coefficient memory 1 5 mentioned above about drawing 
1 by study is explained. 

[0068] In drawing 8 , the study circuit 30 receives the teacher audio data D30 of the quality of 
loud sound in the student signal generation filter 37. The student signal generation filter 37 is 
made as [ lengthen / the teacher audio data D30 / for every predetermined time / at the rate of 
infanticide set up by the rate setting signal D39 of infanticide / between predetermined 
samples ]. 

[0069] In this case, the prediction coefficient generated changes with rates of infanticide in the 
student signal generation filter 37, and the audio data reproduced with the above-mentioned 
audio signal processor 10 according to this also differ. For example, when it is going to improve 
the tone quality of audio data by making a sampling frequency high in the above-mentioned audio 
signal processor 10, infanticide processing which reduces a sampling frequency is performed with 
the student signal generation filter 37. Moreover, when aiming at improvement in tone quality by 
compensating the data sample which lacked the input audio data D10 in the above-mentioned 
audio signal processor 10 to this, according to this, it is made as [ perform / infanticide 
processing made to lack a data sample ] with the student signal generation filter 37. 
[0070] infanticide processing predetermined [ from the teacher audio data 30 ] in this way in the 
student signal generation filter 37 — the student audio data D37 — generating — this — the 
autocorrelation operation part 31, the adjustable class classification extract section 32, and the 
adjustable prediction operation extract section 33 — it is alike, respectively and supplies. 
[0071] After the autocorrelation operation part 31 divides into the field (it carries out to every 
the case of the gestalt of this operation, 6 [ for example, ], samples) for every predetermined 
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time the student audio data D37 supplied from the student signal generation filter 37, it 
computes that auto correlation coefficient by the auto correlation coefficient judging approach 
mentioned above in drawin g 4 about the wave of each divided time domain concerned, and judges 
the field and the phase fluctuation which are started on a time-axis based on the computed auto 
correlation coefficient concerned. 

[0072] The autocorrelation operation part 31 is supplied to the class classification section 14 by 
using the judgment result of phase fluctuation as the correlation data D35 while supplying it to 
the adjustable class classification extract section 32 and the adjustable prediction operation 
extract section 33 based on the auto correlation coefficient of the student audio data D37 
computed at this time, respectively by using as the extract control data D31 the judgment result 
of the field started on a time-axis. 

[0073] Moreover, by starting and carrying out the field specified according to the extract control 
data D31 to which the student audio data D37 supplied from the student signal generation filter 
37 were supplied from the self-function operation part 31, the adjustable class classification 
extract section 32 extracts the class tap D32 which is going to carry out a class classification 
(in the case of the gestalt of this operation (for example, six samples), it carries out), and 
supplies this to the class classification section 34. 

[0074] The class classification section 34 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the class tap D32 extracted in the acjjustable class classification extract section 32, 
and generates a compression data pattern. It has the circuit section and the class code 
generating circuit section which generates the class code to which the class tap D32 belongs. 
[0075] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the class tap D32. Since this ADRC 
circuit section can perform accommodative quantization and can express the local pattern of 
signal level efficiently by the short word length here, it is used for code generating of a class 
classification of a signal pattern. 

[0076] When it is going to carry out the class classification of the six 8-bit data (class tap), it 
must classify into a huge number 248 of classes, and, specifically, the burden on a circuit 
increases. So, in the class classification section 34 of the gestalt of this operation, a class 
classification is performed based on the pattern compressed data generated in the ADRC circuit 
section prepared in that interior. For example, if 1-bit quantization is performed to six class taps, 
six class taps can be expressed with 6 bits, and can be classified into 26 = 64 class. 
[0077] Here, it sets [ the dynamic range of a class tap ] a quantization code to Q for DR and bit 
assignment, setting the data level of m and each class tap as L, and the ADRC circuit section 
quantizes by dividing equally by the bit length which had between the maximum MAX in a field, 
and the minimum values MIN specified by the same operation as above-mentioned (1) type. 
Supposing six class taps extracted in this way according to the judgment result (extract control 
data D31) of the auto correlation coefficient computed in the autocorrelation operation part 31 
consist of 8 bits (m= 8), for example, respectively, as for these, each will be compressed into 2 
bits in the ADRC circuit section. 

[0078] Thus, if the compressed class tap is set to qn (n=1-6), respectively, the class code 
generating circuit section prepared in the class classification section 34 is the compressed class 
tap qn. Class code class which shows the class to which the class tap (q1 -q6) belongs by being 
based and performing the same operation as above-mentioned (2) types It computes. 
[0079] Here, the class code generating circuit section is the computed class code class. The 
correlation data D35 which matched and were supplied from the autocorrelation operation part 
31 are unified, and the class code data D34 in which class code class ' obtained by this is shown 
are supplied to the prediction coefficient memory 1 5. This class code class ' shows the read-out 
address at the time of reading a prediction coefficient from the prediction coefficient memory 15. 
Incidentally it is the class tap qn into which n was compressed in (2), types. A number is 
expressed and, in the case of the gestalt of this operation, it is n= 6, and P expresses the bit 
assignment compressed in the ADRC circuit section, and, in the case of the geistalt of this 
operation, is P= 2. 

[0080] Thus, the class classification section 34 is matched with the class code of the class tap 
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D32 extracted from the student audio data D37 in the adjustable class classification section 
extract section 32, unifies the correlation data D35, generates the class code data D34 obtained 
by this, and supplies this to the prediction coefficient memory 15. 

[0081] Moreover, the prediction tap D33 (XI -Xn) which started like the adjustable class 
classification extract section 32, and was extracted according to the extract control data D31 
from the autocorrelation operation part 31 in the adjustable prediction operation extract section 
33 and which is going to carry out a prediction operation is supplied to the prediction coefficient 
calculation section 36. 

[0082] The prediction coefficient calculation section 36 stands a normal equation using the class 
code data D34 (class code class ') supplied from the class classification section 34, each 
prediction tap D33, and the teacher audio data D30 of the quality of loud sound supplied from 
the input edge TIN. 

[0083] namely, the level of n sample of the student audio data D37 — respectively — xl, x2, 

xn ****** — the quantization data of the result of having been alike, respectively and having 
performed p-bit ADRC — q1, .., qn ** — it carries out. At this time, the class code class of this 

field is defined like above-mentioned (2) types. And they are xl . x2, xn about the level of the 

student audio data D37 as mentioned above, respectively. When it carries out and level of the 
teacher audio data D30 of the quality of loud sound is set to y, they are prediction coefficients 
w1 , w2, ... wn for every class code. The linearity presumption type of n tap to depend is set up. It 
is this A degree type and [0084] 
[Equation 6] 

y=wj Xl +Wfl Xs + + Wa Xtt C6) 

[0085] It carries out. Before study, it is Wn. It is an undetermined coefficient. 

[0086] In the study circuit 30, it learns to two or more audio data for every class code. When a 

data measurement size is M, above-mentioned (6) types are followed, and it is a degree type and 

[0087]. 

[Equation 7] 

= Wi Xki+Wa XkS + Wo Xin C7) 

[0088] It ******. however, k= — 1, 2, and .... it is M. 

[0089] In M>n, they are a prediction coefficient w1 and ....wn. Since it is not decided uniquely, it 
is the element of the error vector e A degree type and [0090] 
[Equation 8] 

ek — {wi Xki + wa Xki + Wn Xk.l (8) 

[0091] It is defined as alike (however, k= 1, 2 M), and is a degree type and [0092]. 

[Equation 9] 

e- = i: e«> C9) 

k-O 

[0093] It asks for the prediction coefficient made into min. It is a solution method by the so- 
called least square method. 

[0094] wn according to (9) types here It asks for a partial differential coefficient. In this case, a 
degree type, [0095] 
[Equation 10] 

— = 2: 2 r e k = 5: 2 Xki • Ok 

awi ^ 3wi J 

= 2:2xki-ek (1=1.2 n) (10) 

k-B 

[0096] What is necessary is just to calculate each Wn (n=1-6) so that it may be made "0." 
[0097] And a degree type, [0098] 
[Equation 11] 
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[0099] [Equation 12] 

M 



Y i = :S^Xfc, • • (12) 



[0100] ** — - like — Xij and Yi if a definition is given — (10) types — a matrix — using — a 
degree type and [0101] 
[Equation 13] 

X 1 1 X 1 J***" X 1 o 

X 2 1 X 2 » X e ■ 



[0102] It is expressed by carrying out. 

[0103] Generally this equation is called the normal equation. In addition, it is n= 6 here. 
[01 04] the prediction coefficient calculation section 36 after the input of all the data for study 
(the teacher audio data D30, the class code class, and prediction tap D33) is completed — each 
class code class the normal equation having shown in above-mentioned (13) equations — 
standing — this normal equation — sweeping out — general matrix solution methods, such as 
law, — using — every — Wn — jt solves and a prediction coefficient is computed for 

every class code. The prediction coefficient calculation section 36 writes each computed 
prediction coefficient (D36) in the prediction coefficient memory 1 5. 

[0105] As a result of performing such study, in the prediction coefficient memory 15, they are 

the quantization data q1 q6. The prediction coefficient for presuming the audio data y of the 

quality of loud sound is stored for every class code for every pattern specified. This prediction 
coefficient memory 15 is used in the audio signal processor 10 mentioned above about drawing 
1 . By this processing, study of the prediction coefficient for creating the audio data of the 
quality of loud sound from the usual audio data according to a linearity presumption type is 
completed. 

[0106] Thus, the study circuit 30 can generate the prediction coefficient for the interpolation 
processing in the audio signal processor 10 in consideration of extent which performs 
interpolation processing in the audio signal processor 10 by performing infanticide processing of 
the teacher audio data of the quality of loud sound with the student signal generation filter 37. 
[0107] In the above configuration, the audio signal processor 10 computes the auto correlation 
coefficient in the time amount wave field of the input audio data D10 in the autocorrelation 
operation part 1 1 . The judgment result which the autocorrelation operation part 1 1 judges 
changes for every tone quality of the input audio data D10, and, as for the audio signal processor 
10, the class is specified based on the judgment result of the auto correlation coefficient of the 
input audio data D10. 

[0108] Beforehand, at the time of study, it asks for the prediction coefficient for obtaining the 
audio data (teacher audio data) of the quality of loud sound without distortion for every class, 
and the audio signal processor 10 carries out the prediction operation of the input audio data 
DIO by which the class classification was carried out based on the judgment result of an auto 
correlation coefficient with the prediction coefficient according to the class. Thereby, since a 
prediction operation is carried out using the prediction coefficient according to the tone quality, 
tone quality of input audio data DIO improves to practically sufficient extent. 
[01 09] Moreover, even if phase fluctuation arises at the time of class classification adaptation 
processing of the input audio data DIO in the audio signal processor 10 by asking for the 
prediction coefficient corresponding to each about much teacher audio data with which phases 
differ at the time of the study which generates the prediction coefficient for every class, 
processing corresponding to phase fluctuation can be performed. 



Wi 




Y. 


Wb 




Y« 






Y. 



(13) 



http://www4.ipdl jpo.«o,iD/cffl-bin/tran_web_cgi eiie 



2004/08/27 



11/12 ^— V 



[01 10] According to the above configuration, the input audio data D10 are convertible for the 
audio data D16 of the quality of loud sound much more by carrying out the class classification of 
the input audio data D10 based on the judgment result of the auto correlation coefficient in the 
time amount wave field of the input audio data D10, and having been made to carry out the 
prediction operation of the input audio data DIG using the prediction coefficient based on the 
result concerned by which the class classification was carried out. 

[01 1 1] In addition, it sets in the gestalt of above-mentioned operation. When the autocorrelation 
operation part 1 1 and 31 calculates according to above-mentioned (5) types, using the data (the 
self-computing range SO 2 which was matched and was chosen as the self-computing range SC 

1 from the self^computing range SC 1 chosen based on the correlation aperture (smallnessX and 
the correlation aperture (size)) of a time amount axial-wave form as it is Although the case 
where an auto correlation coefficient was computed was described You may make it this 
invention compute an auto correlation coefficient by calculating the changed translation data 
concerned according to above-mentioned (5) types after changing the inclination polarity 
concerned into the data expressed as characteristic quantity paying attention to the inclination 
polarity of not only this but a timie amount axial-wave form. 

[01 12] In this case, the auto correlation coefficient computed when the translation data changed 
into the data expressed as characteristic quantity in the inclination polarity of a time amount 
axiaHwave form calculated the translation data concerned according to above-mentioned (5) 
types, since an amplitude component was removed is called for as a value independent of the 
amplitude. Therefore, the autocorrelation operation part computed by calculating translation data 
according to above-mentioned (5) types can ask for the auto correlation coefficient for which it 
depended on the frequency component much more. 

[01 13] Thus, after changing the inclination polarity concerned into the data expressed as 
characteristic quantity paying attention to the inclination polarity of a time amount axial-wave 
form, if the changed translation data concerned is calculated according to above-mentioned (5) 
types, it can ask for the auto correlation coefficient for which it depended on the frequency 
component much more. 

[0114] Moreover, although the case where the correlation class D15 which is the result of the 
autocorrelation operation part 11 and 31 judging phase fluctuation was expressed with 1 bit was 
described, you may make it express this invention not only with this but with many bits in the 
gestalt of above-mentioned operation. 

[0115] in this case, the difference of the value of the autocorrelation coefficient D 40 to which 
the judgment operation part 42 ( drawing 4 ) of the autocorrelation operation part 11 was 
supplied from the auto correlation coefficient calculation sections 40 and 41, and the value of 
the autocorrelation coefficient D 41 — according to a value, the correlation class D15 expressed 
with many bits (quantization) is generated, and this is supplied to the class classification section 
14, 

[0116] And the class classification section 14 forms into pattern compression the correlation 
class D15 expressed with the many bits supplied from the autocorrelation operation part 1 1 in 
the ADRC circuit section mentioned above about drawing 1 , and computes the class code class 

2 which shows the class to which the correlation class D15 concerned belongs. Moreover, the 
class classification section 14 unifies the class code class 2 computed by having attached to the 
class code class 1 computed about the class tap D12 supplied from the adjustable class 
classification extract section 12 at this time correlation class D15, and supplies the class code 
data in which the class code class 3 obtained by this is shown to the prediction coefficient 
memory 15. 

[01 17] Furthermore, also in the autocorrelation operation part 31 of a study circuit which 
memorizes the set of the prediction coefficient corresponding to the class code class 3, like the 
autocorrelation operation part 1 1 , the correlation class D35 expressed with many bits 
(quantization) is generated, and this is supplied to the class classification section 34. 
[0118] And the class classification section. 34 forms into pattern compression the correlation 
class D35 expressed with the many bits supplied from the autocorrelation operation part 31 in 
the ADRC circuit section mentioned above about drawing 8 , and computes the class code class 
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5 which shows the class to which the correlation class D35 concerned belongs. Moreover, the 
class classification section 34 unifies the class code class 5 computed by having attached to the 
class code class 4 computed about the class tap D32 suppljed from the adjustable class 
classification extract section 32 at this time correlation class D35, and supplies the class code 
data in which the class code class 6 obtained by this is shown to the prediction coefTicient 
calculation section 36. 

[0119] If it does in this way, the correlation class which Is the result of the autocorrelation 
operation part 1 1 and 31 judging phase fluctuation can be expressed with many bits, and, 
thereby, the frequency of a class classification can be made [ many ] much more. Therefore, the 
audio signal processor which performs the prediction operation of the audio data inputted using 
the prediction coefficient based on the result by which the class classification was carried out is 
convertible for the audio data of the quality of loud sound much more. 

[0120] Furthermore, although the case where multiplication was carried out in the gestalt of 
above-mentioned operation, using the Hamming aperture as a windowing function was described, 
this invention is replaced not only with this but with the Hamming aperture, for example, may be 
made to carry out the multiplication of the Hanning aperture, the Blackman window, etc. by other 
windowing functions. 

[0121] the result of furthermore having learned this Invention In short not only in this although 
the case where the technique by linearity primary was used as a prediction method in the gestalt 
of above-mentioned operation was described — using — it makes — ♦***ing — for example, — 
many — when the technique by degree function and the digital data further supplied from an 
input terminal TIN are image data, various prediction methods, such as technique predicted from 
the pixel value itself, can be applied. 

[0122] Although the case where ADRC was performed was furthermore described as a pattern 
generation means to generate a compression data pattern, in the gestalt of above-mentioned 
operation, you may make it this invention use compression means, such as not only this but 
reversible coding (DPCM:Dlfferential Pulse Code Modulation), and vector quantization 
(VQ:Vector Quantize). In short, what Is necessary Is just the Information-compression means 
which can express the pattern of a signal wave form in few classes. 

[0123] Furthermore, in the gestalt of above-mentioned operation, although the case where an 
audio signal processor ( drawing 2 ) performed audio data-conversion procedure by the program 
was described This invention realizes these functions not only by this but by the hardware 
configuration. Various digital-signal-processing equipments (For example, PCM (Pulse Code 
Modulation) error correction equipment used for a rate converter, an over sampling technique 
processor, BS (Broadcasting Satellite) broadcast, etc.) Prepare inside or Or these programs are 
loaded to various digital-signal-processing equipments from the program storing media (a floppy 
(trademark) disk, optical disk, etc.) which stored the program which realizes each function, and It 
may be made to realize each function part. 
[0124] 

[Effect of the Invention] According to this Invention, each auto correlation coefficient Is 
computed as mentioned above by starting by the aperture of two or more magnitude from a 
digital signal. Based on the calculation result of an auto correlation coefficient, classify the class, 
and by having changed the digital signal by the prediction method corresponding to the classified 
class Conversion which was adapted for the description of a digital signal much more can be 
performed, and conversion to the digital signal of the quality of loud sound which improved the 
wave repeatability of a digital signal much more can be performed in this way. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing the configuration of the audio signal 
processor by this invention. 

[Drawing 2] It is the block diagram showing the configuration of the audio signal processor by 
this invention. 

[Drawing 3] It is the flow chart which shows audio data-conversion procedure. 
[Drawing 4] It is the block diagram showing the configuration of autocorrelation operation part. 
[Drawing 5] It is the abbreviation diagram with which explanation of the auto correlation 
coefficient judging approach is presented. 

[Drawing 6] It is the abbreviation diagram showing the example of tap logging. 
[Drawing 7] It is the abbreviation diagram with which explanation of the auto correlation 
coefficient judging approach in the gestalt of other operations is presented. 
[Drawing 8] It is the block diagram showing the configuration of the study circuit by this 
invention. 

[Description of Notations] 

10 [ RAM, 24 / .. A communication link interface, 25 / A hard disk drive, 26 / .. An input 
means, 27 / .. The data I/O section 28 / .. Removable drive ] .... An audio signal processon 11 
The spectrum processing section. 22 .. ROM, 15 
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